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thymine; for polypeptides A, R D, C, E, Q, G, H, i, L s K ( M, F, P, S, T« W t V and V are resfsrsctivsiy the amino 
acids cs? aian^s, argjnms, asparagus, aspartfe acid, cysteine, ejutarois acid, ejutsmine, giyatne. ttfsSttine, feo- 
isudns, ietsciris, lysine, methfeftine, phenyiei&nwa, proline, serine, threonine, isyptophsn, tyrosine end vsiine. 
The inventors have identified ihat the 5' rseneoding region has the foiicwing nueieotids esaesusnse (MC-J1 



CCC6ACACTC CACCATACAT 
CACTCCCCTC TGAGGAACTA 
CTGTCTTCAC CCAOAAAGCO 
TCTACC-CATC BCCTTACTAT 
GAGTGTCCTG C A-G C C T C C A C i*8 
CACCCCCCCT C C C CCCACAC 
CCATAOTCCT CTCLCGCAACC 
GOTO A C'TACA CCGCAATT'CC 
CACCACCACC GOCTCCTTTC 
TTCC ATAAAG CCGCTCAATGW 
CCTCGACATT TOCCCCCGCC 
CCCGG AAGAC TCCTACCCGA 
G T A 0 T G TTCC GTCCCCAAAC 
CCCTTCT-CCT ACTCCCTCAT 
AGCCTCCTTC GCAGTGCCCC 380 
CGGAGGTCTC Cf AC A C C 0 T G 
C A C C 

The inventors have further determined ihatths remaining sequence of the S' nancocfine, region of the HG-J4 
slrein is identical to fnatof HC-J1 {except for the 18?th nudeetide A whicfo is replaced by 8?®217ih nucleotide 
C which Is mpleeed by T, end the 226th nucleotide A which is replaced fey <G), The inventors subsequently 
developed the highly sensitive detection system for NANS hepatitis virus asirtrj eligonudeotide primers corre- 
sjponding t« part of the 5* ncncodino. region af NANS hepatitis virus. Therefore, any digcmudeotide pnrner 
beksnging in this defined region of HCV genome may be incitfdfcd in this snventiers, though replacement o? one 
or roar® nsjeieatides is aiso inei«dad. 

The inventors have also identified that the upstream region coding for the structural srctein of the virus 
foGowisig the ^oreroentsersed 5' nonewdirtg region was waif conserved among, the s&eins< There were only s 
few differences between the strains. NudeotRfe sequences corresponding to part of that region, used as prim- 
ers, can detect MANS hep-sills virus with itigh sensitivity. 

The upstream region of the structural gene of the NANS hepatitis viruss h&s the Mowing fsudeoSde sequ- 
ence (for ih* HCXH strain): 
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ACGATTCCCA 

AAAAACCAAA 

ACCGTCGCCC 

AACTTCCCC 0408 

C A T C C TT CGT 

TCTTCCCCCC 

AOATTOOCTC 

CACCAACACT 

CGCAACCTC C.50S 

CAGCCTATCC 

TCGGCCCGA0 

CCGCTGACCC 

TCCCCCCTCT 

CGCCTC-CCO G.SOO 

CCCTCCTCTC 

TCTCCCCCTA 



C?f GCGCCCC CACCCACCCC 

CCCCCTACGT CCCCCAATTT 

GCC'TAACCTC ATCCATAGC C1SS 

TCACCTCCCC CTTCCCCCAC 

C T C At CCCCT ACATACCCCT 

CCTCCCCCCC CCTCTTCCAG 

GCCCTCCCAG CCCCCfCCCC 

CATCCCCTCC GCCTTCTGG AWO 

ACACCCCCTC AACTATGCAA 

C-ACGGAACCT TCCTCCTTCC 

TCTTTCTCTA TCTTC'CTTCT 

Exmpif&r -fo&MksvtfwtifflmMxa, &e upstream tBgksts of strain hsslhessms nudteBUt&sgqueneB 
as HC-J-f {Bumbsrss sY* parasftthesss sf»aw? respective dlffef««eea in the sfsqsisrsc© from the S» tsoncetBng ■.region): 
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As far as oiinooucieotsda corresponding, to part of ths upstream mgfon of the streeturai gene of 856 virus 
is concerned, also SncftKied are rsisdaatida sequences with a smaii number of mscSeotides different front steins 
HC-xll and HCXI4, 

This invento induces daiesUaft of MANS hepatitis virus by arnplifksaSeH of cDHA of the vira! RNA by 
Polymerase Chairs Reaction {hereinafter csiied PGR) using cligemicieoiide primers disaiosed herein. PGR is* 
a maS«sd *eii known in this art 

Under opSmsirn conditions, «sin§ the product of ihe first amplification of cDN'A by PCR as s template, a 
second arnpHlicsslion by PGR is carried out. !rr tha second PGR arnpiifscate, a pair of primers that can bo 
annaaiad Inside She fmi pair of primers is ossd. 

The present invention inehsdas oSigorojoiaatide pn'msrs used fn tha above desa1s«d detection system. Thfe 
invention also includes creation of aiigooudaoSida primers having nucleotide (sequences eosrespondirso; to part 
of the 5' «9ficcdifi0 region of HAHB hepatitis virai RMA genome (having at iaasf 324 nucleotides), and creation 
of oiioonsrcieotide primers having nudsotida sequences spacifte to part of the S' region coding forms sttucturai 
protein of frrs vims, 

Ths following, primers are partauiarfy preferable {msmbeNs in parentltesia show positions in sequence from 
the 8' ooBcodSng region}; 



#23; T^GATTGaGTGTGCGCaCGA (450-48$ ©£ 
ttr«l» HC-Jfl} , 

#2o; -T C C C T G T T G C A T A & T T C A C 6 <a07-»B2S} , 

#32; A C T C C A C C A T A G A T C A C T C C { 7- 2&1 

#33^ ?TC ACGCUiAASCGTCTJlS I «- 651, 

§3S; A A € A C T A G T C G S C T A G C A (J T (Sa9~24S} { and 

fmi OTTGATCCAAO&A.AGGACC.C {171.-190} . 



Wheii th«s ahova prisnsra sre in «se in PCR, comblfied «sa {a.g„ of #23 and #25, $32 arsd #38, or#SS and 
#48) cars enhanoa th» sffact of FCR. 

Tliis irivsntj'on aSsso covers NAMB hapaSStfs vims detection s^tams (e.g., POR) uskfg the above «%en«o- 
ieotki© pn'msrs, 

Examples of app3icsaion cfifiis JnvsnBan are shown bt&mi. However, this snvsntfon shaii in no veay baiimfeed 
to t^ose exampios, 

^sampies 

Exampls 1 ~ Dateswirmtfco of ths nticieotJda saquance of ifta 5' terni!?«is of NANB hepatites virus; 
{1> isolatiori of RNA 

Ri^JA w@s isoiated by ine method dascrib&d baiow from a piataris sampie {HC-sit} of a Japsnesa blood 
donor who to&tad positrve for HCV srsSbody and a sampis (HO-J4) from a ehfmp&nasse chaiienged with NAhiS 
hepaStia for infeetw ity bet which tested negative for HCV aniiteody by Oriho HCV Afe ELISA Test (Ortho Diag- 
n&stic Systems, Tokyo, Japan), 

1.8 mi of each of the piasma samples wars added with 1 rn! of Triss chlorida hufTer{10my« pH S-Q) and cen- 
trifcgrnS at SS ss 1 0 3 rpm for 1 hour. The precipitate was suspended in Tris chiorfds buffer {SO mKri pH g.,0) cotv 
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taming 2i>0 mm NaCi, 10 mM EPTA, 2% (w/v) sodium dcsttecy! sulfate (SDS) and proteinase K<1 mgftnf), incu- 
bated at£0*C for 1 hour, then extracted by phand/cbiorofcrrn and precipitated by tihrntst in obtain R&As. 

{2) &DH& synthesis 

R W &»&isd from HC~Ji piasms was inetifeatsd at 70°C far 1 minuts and used s template. 10 units of 
reverse transcriptase (eDf4A Synthesis Plus. Ajnersharo Japan) and 20 pmof of dloonudeoiSda prfr rasr (20 mar) 
were sddsd and incubated s* 42°C for 1£ hciiis to obtain cDNA, Primer M 6AT6CTTSCGGAA 
G C A A T 0 A - 3 1 ) was prepared by referring to the base sequence shown in figure 4M (sequ&nee position 
401 to 420) of She European Patau* Application to. 8B310922.5 (the anHra appfieatfon (now European Paten? 
No. 0,318,218) is incorporated by reference). 

P) cD^A was amplified! by HrofbSiowIng Polymerase Chairs Reactfcm (PCR), 

cDNA was amplified far 35 cycles according to SaikTs method (Science 233, 487^481 (1988)}, incorporated 
by reference in its arsfety, e&fag Gene Amp QS4A ArttpisfJsar Recent (Perkin-Eiroar Cetus) m a DMA Thermal 
Cycle? (PediSn-Ebner Casus). 

|4) OsfenaisallaH of nudao-tfde sectaries by axssambiing cDNA donas. 

As shown in Figure 1, the nucleotide seqtsenosof tha S* tsrroini of the genomes of atrainaHC-JI and HC-J4 
ware detam&ierf by combined analysis of dories obtained from the cDUA H&miy constrtioiad in bacteriophage 
femtidagtta and eSones obtained by amplification efHCVepaoffie cDNA by PCR. Figure 1 shows the 6' terminal 
sequence of MAMS nepatitis virus genome together with cleavage ahas of reatriofion endanueteasea end sequ- 
ences of primus used. In Figure 1, soiicS Sines ara nucisob'de sequences determined fey clones from bao- 
tefiophaga iambda g«e library while dotted lines show sequences determined by cteea obtained by PCR. 

The 1858 mideotide sequence ofH&JI, spanning nW37-2082, was dttteimfnecE by the dans «41 obtained 
sy lining the oDHA synthesized with the prfmsrSSS into bacteriophage lambda g*10 {Am&rahafn) 

Primer #25 - T C C C T G T T G € A T A Q T T C A C G - 3'} of nt 8Q7 - 828 wa» synthesized baaed 
on that »41 sequence, and 4 clones (060, a61, s68 and «7S) wero obtained Sao cover me upstream aeouence 
mi -828. 

The sjpstrasn-i asquencs »f sirain HC-J1 was dsteifmlned by cionss obtained by PCR using primers #44 
(S'-GGCQACACTCCACCATAGAT-3')a«d#2S{S'-TCCCTGTTQCATAGTTCACG 

Tlse dawnstraam s&queno© of 11 S3 naeteetfcies, fram nt?21 up to 1883, of sbain HC-J* wsas d&larmsned 
by 3 cionas (C23S1, C3173 and C3192) by PCR using primers #30 {&' -CTCATQ 86 6TACATTCC 
SCI- $') and #42 {ff-TCGOTCeTCCCCACCACAAC 3'). 

FromtheamVsisdesffibedabws.nudeo^^ 
and HC-sl4 wsts doj^mfnsd es shmn boiow, 

Thanudaotidaa&queneeofthegaoorn&ofstmiri HC-J1 ift»towninline{e}and{naiaratain H&J»fe iirte 
i»X*Niia!^aJw^o%dfffcrtB9iwcleeBdM 

S132S - 1883 is a region coding forvanoua protein starting with initiation oodort ATS a?id shown ^■capita! 
ietfars (the r s »cfeoSde sequence in the afommentfened European Patent AppSeaiSon started oafy wiiJi tha 
1S73th niiddcSide, and misssd the tipstrearn sequence which ia crfginaiiy fisvaaied fn this ftjventfon}: 
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jATCACC ACCATTCt 



'CCA 

" ~ ~ A - - ~ T - 

AACCTCAAAC A A A A A C C A A A 

CCTAACACCA ACCCfCGCCC 

ACACGACCTC A A G 7 T C C C C C 400 

C 7 CCCCGTCA GATCGTTGCT 

"~ C - -~ T ~- 

CCACTTTACT TGTTCCCGCC 

CACCCGCCCT AGA7TGGCTG 

TCCCCGCCAC CACGAAGACT 



TCCGACCGCT CGCAACCTCC 



C G508 



ACG7ACACGT CACCCTATCC 
T--AT-C--A < a - 



CCAACGTCCG T C 0 C C C C G A .C 
CCCACCACCT CCCCTCACCC 

CGCCTACCCT TCCCCCCTCT 

ATCG'CAATCA G CC CTCCC GfiJM 

TCCGCCGGAT .CCCTCCTGfC 

TCCCCCTCCC TCTCCCCCTA 

A~-~~~~c~~-~ ~~C~ — — 

CTTCCOCCCC CACCC-ACCC.C 

CGCCCTACGT CCCGCAATTT 

C G C T A A C G T C A T C C A T A C C C T0S 

T C A C ■ G T G C G 0 CTTCGCCGAC 

- T - - A ~ - - - -- - - - ~ T 

CTCAtCGCCT ACATACCGCT 

CGTC'GGCGCC CCTCTTGGAG 
_ „ _ c „ „ A » ™ c w 

GCCCTGCCAG CCCCCTCGCC 

™ „. .„ » _ T „ „. ™ „. A 

CATC&CCTCC CGCTTCTCC A 880 

A ; CACCC?CTC AACTATCCAA 
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C A C C G A A C C T TCCTCCTTCC 

TCTTTCTCTA TCTTCCTTCT 
™ -» , „ _ _ , „ CTm 

CCCCCTCCTC TCTTCCCTCA 

CTGTGCCCGC TTCACCCTACSOfi 
-CA-C — ~~~~C~»>T~~T 
CAACTCCCCA ACTCCACAGC 

G - . ~ - ~ ™ C T C T ~ C - 

C CTTTATC AT GTCACCAATG 

-A-A--C--- - G - ~ C - 

ATTCCCCTAA CTCCACTATT 

CTGTACGACC CCCAtCATCC 

*^~T- -AGCG — ■ CAT 

CATCCTGCAT ACTCCCCCCTlWf 
G ™ ~ ~ A ~ ~ ~ ~ - ~-.*--~c-»--. 
CTGTCGCTTC CCTTCCCCAC 

- c c .„ c _ ^_ G _,_ 

CCCAACCTCT CCACCTGTTC 

- A - - - - A C - -CC-T—C' ~ 

CCTGCCCATG ACCCCCACCC 

TACCCACCAC CCACGCCAAA 

-C--C5 "A-T-C--CC 

CTCCCCCCCA CCCACCTTCCUOO 

-~~--. A -. T « --ACAA-A — 

CCTCACATC CATCTCCTTC 



TCGGGAGCCC 

-T CCC-~ 

TCCCCCCTCT 

TCTCTCCCGG 



T T ATT G C T C A 
- CG-'CTCC — 
TTCTCTCCCA 

GACAACCCAA 

~ CT - -- C 

G T T G T ATC7A 

ATAACCCGTC 

ATGCCATATC 

COTCCCCTAC 

CTAATGCCTC 
--CC--T-C- 
GATCCCACAA 



ATATCATCCC 
-C---C-C - - 
TCCCCACTCC 

A.GCCTATTTC 
T » - C " - C -AT 



CACCCTCTCT 

TC-TT C 

A C G T G G G G G A 

TCCGTCTTCC 



ACTCTTTAC G128S 

GGCGCCACTG 
-C--G— TCA 
CCCTGCAATT 

GCCCCCCCAT 

ATCCCATCGC 
- C «--.-. 

ATGATGAACT I300 

GCCGGCGTTG 
AA-A--CC-A 
ACC7GCTCCC 

GCCATCTTGC 
--TC--C- — 

TGCTCCTCAC 
G~~G~~G~ — 
T G G G G G G C ATi4O0 

TCCATGCTGG 
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CCAUTCCCC CAACCTCCTC 

GTACTCCTCT TCCTGTTTCC 

A~T -CC-C -A---C--C-~ 

CCCCCTCCAC CCCCAAACCA 

TCGTCTCCCC G5CACAAGCC 1SS8 

OGCCCCCCCA TCTCTOSAC? 
AG-A-A— CC — CACC — 
TGTTAGTCTC TTCACACCAC 
~~~t~~~-T- 
CCCCTAACCA CAACATCCAC 
— CTCT-- -~g A ------ 

ctcatcaaca ccaaccccag 

TTCGCACAtC A ATAC C A CCClS0« 

C-----~_ --C--C--T- 

CCTTCAACTG CAATGAAAGC 

-~C~A-«-~~ -».-». GTC „ 

C T T A A C A C C C CCTCCTTAGG 

— - C € - - - - t ~ "C-TCC*T-- 

ACCCCTTATC TATCAACACA 

C-C---GT*-- -• — 'C AC~~--» 

AATTCAACTC TTC CCC'CTCT 

GC G--C--G--C 

CCCCACACCT TCCCCA6CTC1W 

»-C~--c~CA ~- TO ~™_ - „ « « 

CCCACCCCTT ACCOATTTTG 

---C-C-A-- CA-TC-C--C- 
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AAAC CTTGCGGTATTGTGC C 
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AGTGTGTGTGGTCCGGTATA 
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CG GTGGC CTGGT ATT G T T A A 
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-322 


GAGTTCATCCAGGTACAACC 
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AGATGGCTTTGTACGACG T G 
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TCCAATACTCAC C A G G A C A G 
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C AC A GCTAGTTGTCAG T A C G 
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TTGATGTAGCAAGTOAGGGT 


urn 


4029- 


-4048 


C T G G T G A C A G C A G C T G T A A A 
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T G A A GAG G AG G G TTT G G C 7 A 
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T A T T G C C T GTCAACAGGCTG 
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T AG A T T GGGTGTGCGCGCGA 
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TCCCTGTTGCATAGTTCACG 
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ACTCCACC AT AG AT C A CT-C C 
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TTCACGCAGAAAGCGTCTAG 
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AAGACTTCCGAGCGGTCGCA 
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TTG C C ATAGAGGGG C C AAGG 
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229- 


-248 


AACACTACTCCGCTAGGAGT 
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-190 


G TT G AT C C A A G A A AG G A C C C 
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1- A mjctaoiSd* ssaqwncs of non-A, non-B hepatfiis vims comprising Abases 1-1883}, 

a. Tfee nuciao&te sequanoe of jwnA non-B hepatitis vfeus according to dsim 1 , comprising {base* 1-187?). 

3. Ths mtefeoikfe ssqwrnea of non-A ncm-B hepatitis virus according to claim 1, comprising {pases 1-32% 

4. The nucfao&d sequence of norvA. non-B hepatitis virus according to elaim 3. wherein f he 1878i nucleotide 
A » roplaceit by C, ths 217* nucleotide C fe replaced by T, and the 22m ftutieaBde A is mpfecad by 6, 

^ {g" C '^ >& ^ • equBB0B ** mn ~ K nQn " 8 virus 8ccasrf!«g to dalm 1, comprising tbases 

0- The nucteoSd© sequence of non-A, non-B hepatitis vfrys according to claim t„ comprising Jhassis 

?. The nudeeSde eequence of non-A, non-8 hepatitus virus according to claim 1, comprising ghases BBS- 
'S 4 

8. An eggmudeofide primer derived front the nucleotide sequence of twn-A. rsors-S hepatitis vims acoortfna 
to claim 1. 

8. The disonucfeeftie $>rirrier according to claim 8, wherein ssaid primer contains from 15 to 2s nudeofttea. 

18. Ths oi^onwdeoSde primer acccrdias &> claim S, wherein said primer contains 20 nucleotides. 

11, Ths dfgwftcteoSfcte pnmxt according to claim a, abstain taM prtoer comprises primer#£S l« table 1, 



£PS48t8€3A1 




EUROPEAN SEARCH REPORT 



DOCUMKNTO CONSIDERED TO BE RELEVANT 



EP §1305270,0 



BP - Al - 0 388 _232 

* Abstract; claims 15-18 

B£ ~^y- ~_0 318 2X6 
(CHXROSf CORPORATKW) 

* Claims 1-5,21,29 * 



S? -A2-0 398 748 
(CHXRQ8 CORPORATION) 

* Abstract; claims 1-4,7,15, 
16.18 * 

WO ~_Al,.,~..fO/00,..S?7 
7§BHE£*8S INCORPORATED) 

* Abstract; elaisis 10-13,27 

CHEMICAL ABSTRACTS, vol. 110, 
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